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Bl \Whatis R Shiny?

* An R package that makes it easy to turn your
analyses into interactive web apps using R

* Needs no knowledge of HTML, CSS, or Javscript
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B \Why use Shiny?

* Exploratory Data Analysis

@ U:/Presentations/RShiny 2022/rshiny_presentation_example1 - Shiny

httpy//127.00.1:7222 Open in Browser

]

X

‘% Publish =

Dataset Explorer

A simple Shiny app for exploratory data analysis. The output in the 'Summary' and 'str() Output tabs is based on the full dataset. The controls in the sidebar are for the 'Plot’ and 'Data snippet' tabs. The 'Data

snippet' tab shows a maximum of 15 rows of the dataset

Plot sample size (n)
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Jitter and smoothing are only available when two numeric

wvariables are selected.

O Jitter

[ Smooth

Data Snippet

Summary str() Output

cut vs. carat

®cee

carat

https://www.r-bloggers.com/2020/12/a-shiny-app-for-exploratory-data-analysis/
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B \Why use Shiny?

e Dashboards

Flights Dashboard

Airline:

Delta Air Lines Inc.

Month:

Main Dashboard

Number of Flights
January

February
March
April Total flights
May

June

July

August

4189

September
October

3650

November
December
All Year

https://edgarruiz.shinyapps.io/db-dashboard/
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4318

3883

132

Average Flights per day

Click bar for details

4093 4093
3849

Oct Nov Dec

Top 10 Destination Airports

17%

Flights delayed

Click bar for details

Detroit Metro Wayne Co 3875

Fort Lauderdale Hollywood Intl 2903

Hartsfield Jackson Atlanta Int _ 10571
Los Angeles Intl 2501

Miami Intl 2929

Minneapolis St Paul Intl 2864

Orlando Intl 3683

Salt Lake City Intl 2102

8an Francisco Intl 1858

Tampa Intl 2129



B \Why use Shiny?

* Teaching statistics

Maximum Likelihood Estimation for the Binomial distribution Probability Mass Function ~ Likelihood Function ~ Log Likelihood Function

Parameters for the binomial probability mass . .
function Probability Mass Function

You have learned about the probability mass function (PMF) for the binomial random variable. This is a function which has two parameters, n (number of trials) and p
(probability of success), which determine its shape. The function takes as input the number of successes, and gives as output the probability of that many successes in n

. trials. The equation for the probability mass function is
Number of trials

1 Px =2 = (T)ra-pr

Binomial Probability Mass Function, P(X=x), when p= 0.5 n= 10
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Shiny app by Gail Potter
Base R code by Gail Potter o
Shiny souree files: GitHub Gist ; B
Cal Poly Statistics Dept Shiny Series
u
S
. ] l
8 . ? I 1 .
< T T T T T T

X (number of successes)

http://shiny.calpoly.sh/MLE_Binomial/
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B \Why use Shiny?

GO MOMs - Estimated Study Visits

* Apps for your collaborators Partiipant >

AZ999

In Vitro Fertilization:
® No
o Yes

|5 a date for the first date of the potential
participant's LMP known?

® Yes
O No
LMP Date:

01/01/2021

Input gestational age from ultrasound

Weeks Days
10 0
Ultrasound Date: Todays Date:
031372022 03/13/2022

Gestational Age Today

Todays gestational age is 18 weeks and 8 days

Estimated delivery date (EDD)
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B \\Why use Shiny?

* Fun!

Lights Out

Created by Dean Attali * Package available on GitHub * More apps by Dean

Board size

. 90000
90000
e - 90000
grid of lights that are either on (light green) or
off (dark green). In classic mode, pressing

any light will toggle it and its adjacent lights. Show solution
In variant mode, pressing a light will toggle

all the lights in its row and column. The goal

of the game is to switch all the lights off.

New Game

Lights Out is a puzzle game consisting of a

https://daattali.com/shiny/lightsout/
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Bl Create your first Shiny app

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
MNew File r R Script Ctrl+Shift+N

e s R Notebook

Open File... Ctrl+0 R Markdown...

Open File in New Shiny Web App..

Recent Files

: Ry HL New Shiny Web Application
Open PFD!::L : C File
Cpen Pm_h:}t in Ne Ce+ File P s < Application name: Ny_First_SHry_App|
Recent Projects Header File o L . .
Import Dataset I Application type: * Single File (app.R)
mport Datase Markdown File LA L] Multiple File (ui.R/server.R)
HTML '
~ ¢ ) . Create within directory:
CSS File h | 7
_ e = ~ Browse...
Save All Cirl+Alt+5 cript File
Publish.. D3 Script
2! Shiny Wel ic
Python Script Shiny Web Applications Create Cancel

Shell Script
Ctrl+W SQL Scri

Stan File
Text File
R Sweave
Quit Session... Ctrl+Q RHTML
R Pr ation
R Documentation...
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Bl Structure of a Shiny App

* 4 main parts to creating a Shiny app:

library(shiny)

= ui <- fluidPage()

= server <- function (input, output) {}

shinyApp (uli = ul, server = server)
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B Structure of a Shiny App

°* library(shiny)

This loads the shiny package
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B Structure of a Shiny App

°ul <- fluidPage ()

This defines the user interface, which is the HTML webpage that you will
create and interact with

™ Northwestern Medicine’

Feinberg School of Medicine



B Structure of a Shiny App

* server <- function (input, output) {}

This specifies the behavior of the app.

This is where all of the behind the scenes machinery of the app lives that will
get calculated, plotted, analyzed, etc.
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B Structure of a Shiny App

* shinyApp (ui = uli, server = server)

This creates a shinyApp object that can then be run and output as an HTML
webpage.
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Bl Shiny Resources

* Shiny Cheat Sheet
— https://shiny.rstudio.com/images/shiny-cheatsheet.pdf

e Mastering Shiny
— https://mastering-shiny.org/index.html
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https://shiny.rstudio.com/images/shiny-cheatsheet.pdf
https://mastering-shiny.org/index.html
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B GO MOMs

* Glycemic Observation and Metabolic Outcomes in Mothers and Offspring

* Prospective, observational study involving an anticipated 2150 participants
across 9 study sites

* 4 study visits plus additional data collected at delivery and post partum
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B GO MOMs

* Study visit windows based on gestational age
— 10-14 weeks
— 16 —20 weeks
— 24-28
— 32— 36 weeks gestation

* RAs across 9 study sites need to quickly calculate gestational age, estimated
delivery date, and study visit widows for recruitment and scheduling of
participants

* We created a Shiny app for this
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Bl GO MOMs Shiny App

* Inputs
— Participant ID
— Invitro fertilization
— LMP date (if available)
— Gestational age from ultrasound
— Ultrasound date
— Today’s Date
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Outputs
— Gestational age today
— Estimated delivery date

— Date ranges for each study visit
window

— Save output as .csv (optional)
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B GO MOMs Shiny App - ui

e Title
hl ("GO MOMs - Estimated Study Visits",
style = "color:DarkMagenta')

* Typically you would use titlePanel() for the title of your app.
* This allowed for more customization
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B GO MOMs Shiny App - ui

* Input ID

textInput ("id",
"Participant ID",
value="A9999")
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B GO MOMs Shiny App - ui

* In vitro fertilization

radioButtons ("in vitro",
"Tn Vitro Fertilization:"

C("NO", "YeS") )
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B GO MOMs Shiny App - ui

* Conditional Panels

* We want additional inputs to appear, conditional on the answer of the In
Vitro Fertilization radio button

conditionalPanel (

condition = "input.in vitro == ‘No’",
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B GO MOMs Shiny App - ui

* Input gestational age from ultrasound in terms of weeks and days

splitLayout (
numericInput ("gestage wks",
"Weeks",

value=1, min=0, max=40),

numericInput ("gestage days",
1A Days 1A} ,

value=0, min=0, max=6))
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B GO MOMs Shiny App - ui

* Input Dates

splitLayout (

dateInput ("ultrasound dt",
"Ultrasound Date:",
value = "2021-01-01",
format="mm/dd/yyyy"),

dateInput ("todays dt",
"Todays Date:",
value = Sys.Date(),

format="mm/dd/yyyy")
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B GO MOMs Shiny App - ui

* Qutput text for gestational age based on today’s date

verbatimTextOutput ("gest age today text")
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B GO MOMs Shiny App - ui

* Output table (data frame)

fluidRow (
column (12, tableOutput ('table’)
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B GO MOMs Shiny App - ui

* Download button for saving results from the app

downloadButton ("downloadData",

"Download study visit date ranges")
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Bl GO MOMs Shiny App - server

Takes inputs from ui as arguments into the output function below

output$dateText <- renderText ({

edd = format (edd, "%m/%d/%Y")
paste ("The study defined estimated due date is",

as.character (edd))
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Bl GO MOMs Shiny App - server

Output a data frame of study visit windows

df.visits = reactive ({

data.frame (ID, Visit, Earliest Date, Latest Date, EDD)
})

output$table <- renderTable (df.visits())
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Bl GO MOMs Shiny App - server

Save a data frame of study visit windows as a .csv file

output$SdownloadData <- downloadHandler (
filename = function() {

paste ("study visits id ",

input$id, ".csv", sep = "")
Y
content = function(file) {
write.csv(df.visits (), file, row.names = FALSE)
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Bl Share your app: One possible approach

* Upload to Gist
— Gist is a product of Github
— A way to anonymously post and share files online
* To share your app as a gist:
— Copy and paste your app.R files to the Gist web page.
— Copy the URL that GitHub gives the Gist.

— Once you have made a gist, your users can launch the app with
shiny::runGist ("12345ABCDEF”, launch.browser=T)

— Where “12345ABCDEF” is the unique number that appears at the end of
your Gist address
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